Effect of Seed Pelleting and Water Regime on the Performance of Some Forage Species under Arid Condition by O. Abusuar, Awad
Effect of Seed Pelleting and Water Regime on the Performance of Some 
Forage Species under Arid Condition 
 
 Awad O. Abusuar and Ashraf Karam Eldin 
Desertification and Desert Cultivation Studies Institute,  




A pot experiment was carried out at the Faculty of Agriculture, University of 
Khartoum Nursery during January to September 2008 to evaluate the effect of different 
water regimes and different pelleting materials on the performance of two forage legumes 
and two forage grasses. The treatments consisted of three irrigation intervals (Ir1= every 
other day, Ir2= every 4 days, Ir3= every 6 days), two pelleting materials (farmyard 
manure and clay) in addition to the control (no pelleting). The test crops were two forage 
legumes: Alfalfa (Medicago sativa L.) and siratro (Macroptilium atropurpureum) and 
two cereal forages: Teff (Eragrostis teff) and Rhodes grass (Chloris gayana L.). The 
experiment was laid out in a completely randomized design with three replicates. The 
parameters measured were plant density, number of leaves per plant and forage 
productivity. The results showed that, seed pelleting resulted in higher plant density, 
number of leaves and productivity than the control. However, differences between 
pelleting materials were not significant. Irrigation every other day resulted in a 
significantly higher plant density, higher number of leaves per plant and higher fresh and 
dry yields than longer irrigation interval (irrigation every 6 days).  The two grasses (teff 
and Rhodes grass) were more drought tolerant than the two legumes (alfalfa and siratro) 
as they resulted in higher plant density, number of leaves and productivity under all 
treatments. 
 





Seed pelleting is defined as materials added to change seed size and shape for 
improvement of plant ability. Small and irregularly shaped seed can now be treated as 
larger, round-shaped seed. The threat of continued drought and desertification is one of 
the most important environmental issues facing Africa today. Continued drought and 
desertification destructed natural resources, agricultural land and leads to political and 
social disturbances. Revegetation of range land with indigenous grass species has been 
attempted in many parts of Africa, Australia and United States of America (Abu-Suwar, 
2007). Main advantages of revegetating rangeland include; sand dune fixation against 
wind erosion, improve range productivity and the development of livestock industry. 
Vegetation cover either natural or cultivated is vital in peoples socioeconomic live. 
Degradation of vegetation cover affects social and ecological aspects. Lack of vegetation 
cover in fragile system, due to irregular rainfall, mismanagement of natural resources and 
changing the use types may accelerate the degradation of the vegetation cover and 
increase the poverty condition of local communities. Improper use of vegetation cover 
has resulted in severe problems, including increased desertification and land degradation. 
Degradation of vegetation is now resulted in severe environmental problems including 
desertification, global warming, climate change and biodiversity. Reversing the process 
of land degradation in these environments poses challenges. Innovative, participatory 
community-based approaches and sound practices are needed to better manage the 
natural resources, especially the limited water resources and scarce vegetative cover.  
- The purpose of this study is to conduct field trials to develop pelleting seeds suitable for 
revegetating deteriorated arid rangelands and to test the effect different levels of 
irrigations on different rangeland grasses. 
 
MATERIAL AND METHODS 
 
General description of the experimental area:  
The study was carried out from January to May 2008. The experiment was done 
at the Nursery of the Faculty of Agriculture, University of Khartoum, Shambat, Sudan 
(latitude 15˚.40 N and longitude 32˚.32 E). The climate of the study area is described as a 
semi-arid with only three month of rainfall (July, August and September)  
Four types of plants were selected for this study:  
1. Alfalfa (Medicago sativa L.) 
2. Teff (Eragrostis tef) 
3. Siratro (Macroptilium atropurpureum)  
4. Rhodes: (Choris gayana L)  
 
 Preparation of pots:  
This study was conducted using a factorial experiment with randomized complete 
design and three replicates. Eight hundred pots filled with three kg loamy clay soil were 
used. At the top parts of the pots, about 7 cm were left for irrigation water.  
 
Preparation of pelleting materials:  
Farm manure, clay and the control, designated as P1, P2, P3, respectively were 
used as pelleting materials. A proper amount of clay and farm manure for each treatment 
was collected. The water was added and gum Arabic to make a thick solution or paste. 
Seed were then added and mixed with the thick solution. The solution was left to dry on 
plastic sacks. Thereafter fragmentation took place, in which small balls were made. The 
pellets were finally air dried. All pellets were then transferred to the sowing.  
 
Treatments and design:  
The treatments used in the experiment were three water levels, Ir1 every other 
day, Ir2 every 4 days and Ir3 every 6 days. Four forage crops namely Teffa grass 
(Eragrostis tef), Rhodes grass (Chloris gayana), Alfalfa (Medicago sativa), Siratro 
(Macroptilium atropureum) designed as C1, C2, C3 and C4, respectively. In each pot 15 
seeds were sown. The treatments were laid out in a completely randomized design 
replicated three times. In each pot, 15 seeds were sown for each crop.  
 
Irrigation:  
After sowing, the pots were uniformly irrigated to insure optimum germination 
and uniform crop establishment. After one month from germination, the water regime 
was applied.  
 
Thinning:  
Thinning was carried out by hand after 30 days from sowing date leaving ten 
seedlings in each pot. 
 
Parameters measured:  
The following parameters were measured during the course of the study: Plant 
density, plant height, plant fresh and dry weight, number of leaves, and leaf area per 
plant.  
 
Plant density/ pot:  
Plant density per pot counted for each individual pot. The plant populations were 
taken after 37, 51, 65, 79, and 93 days from sowing. 
 
Plant height (cm):  
Five plants were randomly selected from each plot from the center of the pot. 
Plant height was measured for each plant in each pot from base of the plant at soil surface 
to the tip of the longer leaf at 37, 51, 65, 79, and 93 days from the sowing. Then the mean 
height per plant was obtained.  
 
Leaf area per plant:  
The leaf area per plant was determined by using (leaf area meter) using selected 
five plants. Then the leaf area index was obtained for each pot.  
Leaf number per plants:  
Number of leaves was taken from the selected five plants after 37, 51, 65, 79, and 
93 days from sowing and the average number of leaves / plant.  
 
 
Plant fresh and dry weights (g):  
The predetermined plants previously cut from each pot and then weighed 
immediately to determine the plant fresh weight. The samples were air dried and dry 
weights per plant were obtained. This measurement was done after the harvest.  
 
Statistical analysis:  
The data were analyzed as a factorial design by the Analysis Of Variance. Mean 
separation of treatments was performed by Duncan's Multiple Range Test (DMRT).  
 
RESULTS AND DISSECTION 
 
Plant height  
The result showed that shorting irrigation interval increased the plant height. This 
supports the result of Unger (1982) who noticed short irrigation interval increased plant 
height. In the day 51 plant height was not significantly different. This may be due to cold 
weather at that period that decreased cell division and elongation. Similar results were 
reported by Bokhary (1985) in Sorghum bicolor and clitoria Also this may be attributed 
to water stress. This is in agreement with Slatyer (1969) who found that water stress 
reduced vegetative development by reducing photosynthesis. Similar results were 
reported by Idris (1999) who found that short interval irrigation increased snap bean 
(Phaseolus vulgaris L) height than the long interval. Teff and Rhodes grass were 
significant taller than Siratro and Alfalfa. This is due to the differences in growth habits 
between legumes and grass.  
The effect of irrigation interval on crop species was significant. This result is in line with 
the finding of Saeed (1984) and Mansour (1981) for fodder sorghum and Lucerne, 
respectively. They found that the plant height was significantly increased with decreased 
irrigation interval. Similarly, Mohamed Ahmed, (1988) working on wheat and El Nadi, 
(1980) on broad beans, indicated that irrigation at short days increased plant height as 
compared with longer interval. The effect of irrigation interval on the pelleting technique 
was significant, but on the day 51 and 93 the difference was no significant.  
 
Leaf area per plant: 
Leaf area increased under short interval irrigation. Similar result was reported by 
Bokhary (1985) who found that leaf area index (L.A.I) increased under more frequent 
irrigation. This is consistent with finding of Ishag (1982), Mansour (1981). The 
reductions of L.A.I by water regime may be attributed to water stress during longer 
irrigation intervals. Another explanation might be the adverse effects of water stress on 
cell division and cell elongation. The short plants were observed in pots irrigated every 
two weeks, while the tallest plants in pots irrigated every week. This result is in line to 
the result of Yasin (1998) who found that irrigation every seven day (short interval) on 
Sennamaka (Cassia acutifolia L), increased the leaf yield significantly better than the 
long ones. There were no significant differences between the three types of pelleting. 
However, farmyard manure pelleting resulted in the tallest plants compared to clay 
pelleting and control throughout the experimental period. This may be attributed to 
increase of moisture content in manure pellets when compared to other treatments.  
 
Fresh and dry weight:  
Irrigation intervals significantly affected fresh and dry weights of seedlings, also 
there is a significant difference between the crops species. This result is in line with 
Saeed (1984) for sorghum, and Hassan (1987) for soybean.` However Sionit and Kramar, 
(1977) found that the dry weights in soybean was  not reduced by water stress applied at 
any stage of growth, Yasin (1998) found that shorter interval days of irrigation increased 
fresh and dry weights than taller day’s intervals. On the other hand, Slatyer (1969) 
attributed the reduction on biomass production in water stress crop to reduction in 
photosynthesis. There was no significant difference between three types of pelleting P1, 
P2, and P3. Farmyard manure pelleting resulted in the highest yield compared to clay 
pelleting and the control throughout the experimental period. That may attributed to 




Based on the findings and results of this study, the following conclusions can be drawn:-  
• Shortening the irrigation interval improved growth parameters and increased both fresh 
and dry yields.  
• Farmyard manure pelleting performed better the clay pelleting and the control in growth 
attributed and yield (fresh and dry).  
• Variations in growth and yield between the grass and legume pastures due to the 
different treatments used 
 
PROSPECTS AND RECOMMENDATION 
 
- Seed pelleting have proven to be excellent technique for improvement and the 
establishment of the grass seedling.  
- Further experiments under arid-semi arid condition are needed and important for 
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